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(54) POSITIVE RADIATION-SENSmVE COMPOSITION AND METHOD FOR MANUFACTURING RESIST 
PATTERN USING THE SAME 



PROBLEM TO BE SOLVED: To provide a positive radiation-sensitive composition having high sensitivity 
and resolution which ensures pattern processing in a sub-quarter micron order. 

SOLUTION: The positive radiation-sensitive composition contains: (a) a polymer which has an acrylate unit 
with a substituent at the a position or a p-hydroxystyrene unit having a substituent at the a position and 
which is made alkali soluble by the effect of an acid or (c) an alkali-soluble polymer having an acrylate unit 
having a substituent at the a position or a p-hydroxystyrene unit having a substituent at the a position; 
(d) a compound which has the effect of suppressing the alkali solubility of the alkali-soluble polymer (c) 
having an acrylate unit having a substituent at the a position or a p-hydroxystyrene unit having a 
substituent at the a position and which decreases or loses the above suppressing effect by the effect of 
an acid; and (b) an ionic acid generating agent expressed by a specified structural formula. The method for 
manufacturing a resist pattern is carried out by using the above composition. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

(a) It has p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position which has a 
substituent in an alpha position, A positive type radiation-sensitive constituent containing an ionicity acid 
generator expressed with a polymer which serves as alkali solubility by operation of acid, and the (b) 
following general formula (1) and/or (2). 
[Formula 1] 

C-R^ (2) 

k^ 



the alkyi group in which a general formula (1) and R' in (2) - may have a substituent. They are an aralkyi 
group, an aryl group, or -SO2R'', At least one of at least one of R' of a general formula (1) and the R^, R^ of 
a general formula (2) - the R^ is -S02R^, and R^ is a fluoro alkyI group. R^ may be the same as R' respectively, 
or may differ from each other, and R^ - R^ may be the same respectively, or may differ from each other. A is 

an organic group. 
[Claim 2] 

(c) A polymer of alkali solubility which has p-hydroxystyrene unit which has a substituent in an acrylate unit 
or an alpha position which has a substituent in an alpha position, (d) The alkali solubility of a polymer of alkali 
solubility which has p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position 
which has a substituent in the (c) alpha position is controlled, A positive type radiation-sensitive 
constituent containing an agent from ionicity acid to which this depressor effect is expressed with a 
compound which falls or disappears by operation of acid, and the (b) following general formula (1) and/or (2). 
[Formula 2] 

R^ 

C-R'* (2) 



the alkyI group in which a general formula (1) and R' in (2) - R^ may have a substituent. They are an aralkyi 
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group, an aryl group, or -SOjR®, At least one of at least one of R' of a general formula (1) and the R^, R^ of 
a general formula (2) - the R^ is -S02R^, and R® is a fluoro alkyi group. R^ may be the same as R' respectively, 
or may differ from each other, and R^ - R® may be the same respectively, or may differ from each other. A is 

an organic group. 
[Claim 3] 

The positive type radiation-sensitive constituent according to claim 1 or 2 which is at least one of the 
compounds in which an ionicity acid generator of (b) is shown by (6) from a general formula (3). 
[Formula 3] 



(3) 



R«-S* -C-R* ("> 



R^"-|-R' 



N ( 5 ) 
^R^ 



the alkyI group in which R' in (6) - may have a substituent from the general formula (3). They are an 
aralkyi group, an aryl group, or -SOjR^, General formula (3) At least one of R'* of (6) - the is expressed 
with -SOjR^ from at least one of R' of - (6), and the R^, and a general formula (3), and R^ is a fluoro alkyI 
group. R^ may be the same as R' respectively, or may differ from each other, and R^ - R^ may be the same 
respectively, or may differ from each other. R' to R" is chosen from the alky! group of the carbon numbers 
1-6, a phenyl group, or the substituted phenyl group of the carbon numbers 6-12. R' to R" may be the same 
respectively, or may differ. 
[Claim 4] 

The positive type radiation-sensitive constituent according to claim 3 whose R® which (6) has from a 
general formula (3) is a fluoro alkyI group of the carbon numbers 1-9. 
[Claim 5] 

The positive type radiation-sensitive constituent according to claim 1 which is a polymer which has in 
intramolecular an ester group in which (a) contains an aromatic ring. 

[Claim 6] 

The positive type radiation-sensitive constituent according to claim 5, wherein (a) is a polymer which has in 
intramolecular a structural unit shown with a following general formula (7). 
[Formula 4] 
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— C00-C-R^2 ^^) 

(R'^ to R'* is the alkyi group, aralkyi group, and aryl group which may have a substituent, and at least one of 
R'* has an aromatic ring in the structure from R'^.) R'^ to R'* may be the same respectively, or may differ. 

[Claim 7] 

A pattern manufacturing method which exposes [ which expose, and applies on a processing substrate and 
dries ] the positive type radiation-sensitive constituent according to any one of claims 1 to 6, and develops 
it. 

[Claim 8] 

The pattern manufacturing method according to claim 7 exposing with an electron beam. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

This invention relates to the positive type radiation-sensitive constituent used for manufacture of 

integrated circuits, the masks for lithography, etc. 

[0002] 

[Description of the Prior Art] 

In recent years, in fields, such as manufacture of a semiconductor circuit and the mask for lithography, the 
minuteness making of the pattern is progressing with improvement in a degree of location. In order to realize 
this, it has been necessary to require the thing of high resolution further as a resist material, and for the 
pattern of a subquarter micron of 0.25 micrometer or less to be able to process it by high sensitivity. As a 
positive type photoresist composition, a U.S. Pat. No. 3,666,473 specification, L.F. As alkalis soluble resin 
(novolak resin etc.) which is indicated to Thompson, Introduction to Microlithohraphy, ACS publication, No.2, 
19, pi 12-121, etc., and a sensitization thing. The constituent containing a ** naphthoquinonediazide 
compound has been used. However, with high integration, in order to attain resolution required for 
processing of a minute pattern, short wavelength formation of the using wavelength of the exposure device 
used for photo lithography is carried out increasingly. More energy-rich X-rays and electron beam, and the 
lithography using excimer laser beams (KrF, ArF, etc.) are examined now. However, if the resist which 
consists of above-mentioned novolac and naphthoquinonediazide compound using these light sources is 
exposed, Absorption of the short wavelength part of novolac and naphthoquinonediazide is large, light 
becomes difficult to reach to a resist film pars basilaris ossis occipitalis, and only the pattern which 
attached the taper with low sensitivity can be obtained. As a means for solving such a problem, it 
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corresponds to the exposure light source mentioned above, High sensitivity, a publicly known resist material 
(M.J.Bowden et al, J.Appl.plymer Sci., 17, 3221 (1973) and T.Tada, J. Electro chem. Soc, and 130,912 
(1 983).) with the characteristic of high resolution [ for example, ] Y. Although Taniet al, "New positiberesist 
for KrF excimer laser lithography", Proc. of SPIE, 1086, 22 (1989), etc. have been developed. For example, 
H.Steppen et al, Angew.Chem.Int.Ed.Engl.21 ,455 (1982), H.Ito, C.G.Willson, Polym.Eng.Sci.23-1 01 2 (1983), 
these days, H. Chemical amplification type resist which is indicated to Ito, C.G.Willson, ACS 
Symo.Ser.242.1 1 (1984), etc. is examined briskly. Chemical amplification type resist is resist with the 
mechanism in which it is generated by acid in an exposure part by operation of a photo-oxide generating 
agent, and the solubility of an exposure part changes with the catalyses of this acid. Thus, the role of the 
acid generator in chemical amplification type resist is dramatically large. As an acid generator, there are 
onium salt, a halogen containing compound, a diazoketone compound, a diazomethane compound, sulfone 
compounds, a sulfonic acid ester compound, a sulfonimide compound, etc. W. M. Lamanna et al, SPIE, 4690, 
817 (2002), although it is onium salt which is used especially well, G.M. Wallraff, W. M. Lamanna et al, SPIE, 
4690, 1 60 (2002), The chemical amplification type resist using the ionicity acid generator which contains 
imide or methide ion in the report of DongKwan Lee, W. M. Lamanna, G.Pawlowski et al, SPIE, 4690, 1 69 
(2002), etc., etc. is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, in the resist used so far, it has not come to attain practical sensitivity and resolution. 

[0004] 

[Means for Solving the Problem] 

Namely, the first mode of this invention has p-hydroxystyrene unit which has a substituent in an acrylate 
unit or an alpha position which has a substituent in the (a) alpha position, It is a manufacturing method of a 
resist pattern using a positive type radiation-sensitive constituent and this containing an ionicity acid 
generator expressed with a polymer which serves as alkali solubility by operation of acid, and the (b) 
following general formula (1) and/or (2). 
[0005] 
[Formula 5] 



"C-R'^ (2) 



[0006] 

the alkyi group in which a general formula (1) and R' in (2) - R'' may have a substituent. They are an aralkyi 
group, an aryl group, or -SOjR^, At least one of at least one of R' of a general formula (1) and the R^, R^ of 
a general formula (2) - the R^ is -SO2R®, and R® is a fluoro alkyI group. R^ may be the same as R' respectively, 
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or may differ from each other, and - may be the same respectively, or may differ from each other. A is 
an organic group. 

A polymer of alkali solubility which has p-hydroxystyrene unit which has a substituent in an acrylate unit or 
an alpha position to which the second mode of this invention has a substituent in the (c) alpha position, (d) 
It has an effect which controls the alkali solubility of a polymer of (c) alkali solubility, It is a manufacturing 
method of a resist pattern using a positive type radiation-sensitive constituent and this containing an 
ionicity acid generator by which this depressor effect is expressed with a compound which falls or 
disappears by operation of acid, and the (b) above-mentioned general formula (1) and/or (2). 
[0007] 

[Embodiment of the Invention] 

This invention can obtain the resist of high sensitivity and high resolution with a chemical amplification 

mechanism by using the acid generator of specific structure. 

[0008] 

The positive type radiation-sensitive constituent of this invention contains the ionicity acid generator 
expressed with the general formula (1) and/or (2). In a general formula (1) and R' of (2) - R^, As a concrete 
example of the alkyi group which it may have, a substituent A methyl group, An ethyl group, n-propyl group, 
n-butyl group, an isopropyl group, t-butyl group, a trifluoromethyl group, a trichloromethyl group, 2 and 2, 
2-trifluoroethyl group, 2 and 2, 2-trichloroethyl group, a cyclohexyl group, etc. are mentioned. Benzyl, a 
phenethyl group, etc. are mentioned as a concrete example of the aralkyi group which may have a 
substituent similarly. As a concrete example of the aryl group which it may have, a substituent A phenyl 
group, o-tolyl group, m-tolyl group, p-tolyl group, 2, 4-xylyl group, 3, 5-xylyl group, o-chlorophenyl group, 
m-chlorophenyl group, p-chlorophenyl group, o-hydroxyphenyl group, m-hydroxyphenyl group, 
p-hydroxyphenyl group, a 3,4-dihydroxy phenyl group, a 3,5-dihydroxy phenyl group, 3, 4, 5-tnhydroxy 
phenyl group, a naphthyl group, p-methoxypheny group, a 4-t-buthylphenyl group, t-buthoxycarbonyloxy 
phenyl group, a tetrahydropyranyloxy phenyl group, etc. can be mentioned. Although of -SOjR^ which is 
one of the choices of R1-R5 is a perfluoroalkyi group, R^ is a fluoro alkyI group of the carbon numbers 1-9 
still more preferably, and it is a fluoro alkyI group of the carbon number 2 still more preferably. As a concrete 
example of R^ a perfluoro methyl group, difluoromethyl group, a perfluoro ethyl group, a 1 ,2,2-trifluoroethyl 
group, a 1 ,2-difluoroethyl group, a perfluoro butyl group, a 1 ,2,3,4-tetrafluoro butyl group, etc. can be 
mentioned. 
[0009] 

Sulfonium, iodonium, phosphonium, ammonium, etc. are mentioned as a concrete example of A* which the 
compound shown has by the general formula (1) and (2). Sulfonium is expressed with a general formula (8). 
[0010] 
[Formula 6] 

[0011] 

R'^ to R" is chosen from the alkyI group of the carbon numbers 1-6, a phenyl group, or the substituted 
phenyl group of the carbon numbers 6-12 among a general formula (8). R'^ to R'^ may be the same 
respectively, or may differ, and may form a ring by R'^, R'® and R'^, and R". 
Iodonium is expressed with a following general formula (9). 
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[0012] 

[Formula 7] 
[001 3] 

R'^ and R'^ are the same as that of an organic group quoted by R'^ to R" of a general formula (8) among a 
general formula (9). 

Phosphonium is expressed with a following general formula (10). 

[0014] 

[Formula 8] 

[0015] 

R^° to R^^ is the same as that of the organic group quoted by R'^ to R'^ of the general formula (8) among a 

general formula (10). A ring may be formed by R^", R^' and R^^ and R^°, and R". Ammonium is expressed 

with a following general formula (11). 

[0016] 

[Formula 9] 

[0017] 

R^* to R^' is the same as that of an organic group quoted by R'^ to R'' of a general formula (8) among a 
general formula (1 1). A ring may be formed by R^*, R^^ and R^^, R^® and R^®, and R". As a concrete example of 
R'^ to R^' of (11), from a general formula (8), a methyl group, An ethyl group, a propyl group, a butyl group, 
t-butyl group, an isobutyl group, a pentyl group, 2-methylpentyl group, 3-methylpentyl group, 
4-methylpentyl group, A hexyl group, a phenyl group, 4-methylphenyl group, 4-ethyl phenyl group, 
4-methoxypheny group, 4-(t-butyl) phenyl group, 4-(phenyl thiol) phenyl group, a naphthyl group, etc. are 
mentioned. 
[0018] 

In a concrete example of A*, it is sulfonium and iodonium preferably, and a compound further shown by the 
general formula (8) and (9) is preferred. It is good that R'' to all R'^ in a formula is [ a phenyl group, R'^, and 
R'^ ] 4-t-buthylphenyl groups preferably [ both ] at this time. It is a compound especially shown by a general 
formula (8) preferably, and R'^ to all R'' is phenyl groups still more preferably. 
[001 9] 

An ionicity acid generator expressed with the general formula (1) and/or (2) of (b) is preferred, and (6) is 

mentioned from a following general formula (3). 

[0020] 

[Formula 10] 
[0021] 

R' of (6) - R^ from a general formula (3), It is the alkyi group, the aralkyi group, the aryl group, or -SOjR^ 
which may have a substituent. General formula (3) At least one of R^ of (6) - the R^ is expressed with 
-SOjR^ from at least one of R' of - (6), and the R^, and a general formula (3), and R^ is a fluoro alkyI group. 
R^ may be the same as R' respectively, or may differ from each other, and R^ - R^ may be the same 
respectively, or may differ from each other. R' to R" is chosen from the alkyI group of the carbon numbers 
1-6, a phenyl group, or the substituted phenyl group of the carbon numbers 6-12. R' to R" may be the same 
respectively, or may differ. It is a compound preferably shown by the general formula (3) or (4) among the 
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compounds shown by (6) from a general formula (3). 
[0022] 

As a concrete example of these desirable acid generators, triphenylsulfo (perfluoro 
methylsulfone) imide, Triphenylsulfo (perfluoro ethylsulfone) imide, Triphenylsulfo 

(perfluoro butylsulfone) imide, Triphenylsulfonium (perfluoro methylsulfone) methide, 

Bis(4-t-buthylphenyl)iodo (perfluoro methylsulfone) imide, Bis(4-t-buthylphenyl)iodo 

(perfluoro ethylsulfone) imide, Bis(4-t-buthylphenyl)iodo (perfluoro butylsulfone) imide, 

bis(4-t-buthylphenyl)iodonium (perfluoro methylsulfone) methide, etc. are mentioned. 

[0023] 

These acid generators can be independent, or can mix two or more sorts, and can be used. Mixing of a 
general formula (1) and a general formula (2) may also be possible, and it may be mixing with other acid 
generators. A thing to which a dissolution rate to an alkaline aqueous solution of the (a) ingredient is made 
to increase as other acid generators with acid by which it is generated, Or as long as it controls the alkali 
solubility of the (c) ingredient and this depressor effect may fall or vanish control speed of a compound 
which falls or disappears by operation of acid, it may be what kind of thing, Onium salt, a halogen containing 
compound, a diazoketone compound, a diazomethane compound, sulfone compounds, a sulfonic acid ester 
compound, a sulfonimide compound, etc. can be mentioned as an example. 
[0024] 

As a concrete example of onium salt, diazonium salt, ammonium salt, iodonium salt, sulfonium salt, 
phosphonium salt, oxonium salt, etc. can be mentioned. As desirable onium salt, diphenyliodonium triflate, 
Diphenyliodonium pyrene sulfonate, diphenyliodonium dodecylbenzene sulfonate, Triphenylsulfonium triflate, 
triphenylsulfonium hexafluoroantimonate, triphenylsulfonium naphthalene sulfonate, benzyl(hydroxyphenyl) 
methyl sulfonium toluenesulfonate, etc. are mentioned. 
[0025] 

As a concrete example of a halogen containing compound, a halo alkyi group content hydrocarbon 
compound, a halo alkyI group content heterocycle-like compound, etc. are mentioned. As a desirable 
halogen containing compound, 1 ,1-bis(4-chlorophenyl)-2,2,2-trichloroethane, 

2-phenyl-4,6-bis(trichloromethyl)-s^riazine, 2-naphthyl 4,6-bis(trichloromethyl)-s-triazine, etc. can be 

mentioned. 

[0026] 

As a concrete example of a diazoketone compound, a 1 ,3-diketo 2-diazo compound, an diazo benzoquinone 
compound, an diazonaphthoquinone compound, etc. are mentioned. A desirable diazoketone compound 
Ester of 1 ,2-naphthoquinonediazide 4-sulfonic acid and 2,2,3,4,4'-tetrahydroxybenzophenone, Ester of 
1 ,2-naphthoquinonediazide 4-sulfonic acid and 1,1,1-tris(4-hydroxyphenyl) ethane, etc. can be mentioned. 
[0027] 

As a concrete example of a diazomethane compound, bis(trifluoromethylsulfonyl)diazomethane, 
Bis(cyclohexylsulfonyl)diazomethane, bis(phenyl slufonyOdiazomethane, Bis(p-tolyl sulfonyOdiazomethane, 
bis(2,4-xylylsulfonyl)diazomethane, Bis(p-chlorophenyl sulfonyOdiazomethane, methylsulfonyl p-tosyl 
diazomethane, Cyclohexylsulfonyl (1 ,1-dimethylethyl sulfonyl) diazomethane, bis(1 ,1-dimethylethyl 
sulfonyOdiazomethane, phenyl slufonyl (benzoyl) diazomethane, etc. can be mentioned. 
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[0028] 

As a concrete example of sulfone compounds, beta-keto sulfone compounds, beta-sulfonyl sulfone 
compounds, etc. are mentioned. As a desirable compound, 4-trisphenacyl sulfone, a mesityl phenacyl 
sulfone, bisCphenyl slufonyQmethane, etc. are mentioned. 
[0029] 

As an example of a sulfonic acid ester compound, alkyl-sulfonic-acid ester, halo alkyl-sulfonic-acid ester, 
aryl sulfone acid ester, imino sulfonate, etc. are mentioned. As a concrete example of a sulfonic acid 
compound, benzoin tosylate, pyrogalloltrimesyiate, and nitrobenzyl 9,10-diethoxyanthracen-2-sulfonate etc. 
can be mentioned. 
[0030] 

As a concrete example of a sulfonimide compound, N-(trifluoromethyl sulfonyloxy)succinimide, 
N-(trifluoromethyl sulfonyloxy)phtalimide, N-(trifluoromethyl sulfonyloxy) diphenylmaleimide, 
N-(trifluoromethyl sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(trifluoromethyl 
sulfonyloxy)- 7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(trifluoromethyl sulfonyloxy) 
bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(trifluoromethyl sulfonyloxy) naphthyl dicarboxyl 
imide, N-(camphor sulfonyloxy) succinimide, N-(camphor sulfonyloxy) phthalimide, N-(camphor sulfonyloxy) 
diphenylmaleimide, N-(camphor sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(camphor 
sulfonyloxy)- 7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(camphor sulfonyloxy) bicyclo[2.2.1] 
heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(camphor sulfonyloxy) naphthyl dicarboxyl imide, 
N-(4-methylphenyl sulfonyloxy) succinimide, N-(4-methylphenyl sulfonyloxy) phthalimide, 
N-(4-methylphenyl sulfonyloxy) diphenylmaleimide, N-(4-methylphenyl sulfonyloxy) bicyclo[2.2.1]hept 
5-ene- 2,3-dicarboxyl imide, N-(4-methylphenyl sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 
2,3-dicarboxyl imide, N-(4-methylphenyl sulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, 
N-(4-methylphenyl sulfonyloxy) naphthyl dicarboxyl imide, N-(2-trifluoromethyl phenylsulfonyloxy) 
succinimide, N-(2-trifluoromethyl phenylsulfonyloxy) phthalimide, N-(2-trifluoromethyl phenylsulfonyloxy) 
diphenylmaleimide, N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, 
N-(2-trifluoromethyl phenylsulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, 
N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxymide, 
N-(2-trifluoromethyl phenylsulfonyloxy) naphthyl dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) 
succinimide, N-(2-fluorophenyl sulfonyloxy) phthalimide, N-(4-fluorophenyl sulfonyloxy) diphenylmaleimide, 
N-(4-fluorophenyl sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2,3-dicarboxyl imide, N-(4-fluorophenyl 
sulfonyloxy)- 7-oxabicyclo [2.2.1] hept 5-ene- 2,3-dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) 
bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyl imide, N-(4-fluorophenyl sulfonyloxy) naphthyl dicarboxyl 
imide, etc. can be mentioned. 
[0031] 

As for an addition of an ionicity acid generator shown by the general formula (1) and (2), 0.01 to 50 % of the 
weight is usually preferred to polymer. When mixing other acid generators to this, it is preferred to add so 
that acid generator entire volume may not exceed 50 % of the weight to polymer. Acid generator entire 
volume is 0.1 to 20 % of the weight preferably, and it is 15 % of the weight still more preferably. If there are 
few ionicity acid generators than 0.01 % of the weight, pattern formation will become impossible, if more than 
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50 % of the weight, compatibility with a developing solution will fall and poor development will occur. 
[0032] 

It has p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position which has a 
substituent in the (a) alpha position used by this invention, and what protected a polymer containing an 
organic group which has an acidic functional group with an acidolysis nature group can be used as a polymer 
which serves as alkali solubility by operation of acid. As a polymer containing an organic group which has an 
acidic functional group, As long as it includes a monomeric unit which has an acidic functional group, what 
kind of thing may be sufficient, and a monomer which has a carboxyl group as a monomeric unit which has an 
acid functional group, a monomer which has the sulfoxy group, a monomer which has a phenolic hydroxyl 
group, etc. are mentioned. As a concrete example of a monomer which it has, a carboxyl group Methacrylic 
acid, Maleic acid, maleic anhydride, crotonic acid, fumaric acid, mesaconic acid, citraconic acid, itaconic acid, 
itaconic-acid-anhydride, vinylbenzoic acid, carboxymethylstyrene, carboxymethoxy styrene, and 
bicyclo[2,2,1]hept 5-ene- 2-carboxylic acid etc. are mentioned, alpha-methyl-vinylsulfonic acid etc. are 
mentioned as a concrete example of a monomer which has the sulfoxy group. As a concrete example of 
polymer which has a phenolic hydroxyl group, alpha-methyl-p-hydroxystyrene, alpha-chloro hydroxystyrene, 
p-hydroxyphenyl ethyl methacrylate, etc. are mentioned. 
[0033] 

As a concrete example of an acidolysis nature group which protects these acidic functional groups, a 
methoxymethyl group, A methylthio methyl group, an ethoxymethyl group, an ethyl thiomethyl group, a 
methoxyethoxymethyl group, A benzyloxymethyl group, a benzyl thiomethyl group, a phenacyl group, a 
bromophenacyl group, A methoxy phenacyl group, a methylthio phenacyl group, alpha-methylphenacyl group, 
A cyclopropyl methyl group, benzyl, a diphenylmethyl group, a triphenylmethyl group. Promo benzyl, a 
nitrobenzyl group, a methoxybenzyl group, methylthio benzyl. An ethoxybenzyl group, a methoxy 
carbonylmethyl group, an ethoxy carbonylmethyl group, n-propoxy carbonylmethyl group, an isopropoxy 
carbonylmethyl group, n-butoxy carbonylmethyl group, t-butoxy carbonylmethyl group, A propenyl group, a 
1 -methoxy ethyl group, 1 -methylthio ethyl group, an 1 ,1-dimethoxyethyl group, 1-ethoxyethyl group, 
1-ethylthioethyl group, an 1,1-diethoxyethyl group, 1-phenoxyethyl group, 1-phenylthio ethyl group, an 
1,1-diphenoxyethyl group, a 1-benzyloxy ethyl group, 1-benzylthioethyl group, 1-cyclo propylethyl group, 
1-phenylethyl group, 1, and 1-diphenylethyl group, A 1 -methoxy carbonylethyl group, 
1 -ethoxycarbonylethyl group, A 1 -n-propoxycarbonylethyl group, 1 -isopropoxy carbonylethyl group, A 
1 -n-butoxycarbonylethyl group, a 1 ^-butoxycarbonylethyl group, An isopropyl group, s-butyl group, t-butyl 
group, an 1,1-dimethylbutyl group, A trimethylsilyl group, an ethyl dimethylsilyl group, a methyldiethyl silyl 
group, A triethyl silyl group, an isopropyl dimethylsilyl group, a methyldiisopropyl silyl group, A triisopropyl 
silyl group, t-butyldimethylsilyl group, a methyl-di-t-butylsilyl group, A tri-t-butylsilyl group, a phenyl 
dimethylsilyl group, a methyldiphenyl silyl group, A triphenyl silyl group, a methoxycarbonyl group, an 
ethoxycarbonyl group, An isopropoxycarbonyl group, a t-butoxycarbonyl group, an acetyl group, A propionyl 
group, a butyryl group, a heptanoly group, a hexanoly group, a valeryl group, a pivaloyi group, an isovaleryl 
group, the Rowley roil group, a myristoyi group, a palmitoyi group, a stearoyi group, an oxalyl group, a malonyl 
group, A succinyl group, a glutaryl group, a horse mackerel POIRU group, a PIPEROIRU group, a 
SUBEROIRU group. An azelaoyi group, a SEBAKOIRU group, an acrylyl group, a PUROPI oil group, A 
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methacryloyi group, a KUROTO noil group, the Oreo yl groups, a MAREOIRU group, Fumaro yl groups, a 
MESAKO noil group, benzoyl, a phthloyi group, an isophthloyi group, A tele phthloyi group, a naphthoyi group, 
a toluoyi group, a hydronalium attereau POIRU group, An attereau POIRU group, a cinnamoyi group, a furoyi 
group, a TENOIRU group, a nicotinoyi group. An isonicotinoyi group, a p-toluenesulfonyl group, a mesyl 
group, a cyclopropyl group, A cyclopentylic group, a cyclohexyl group, a cyclohexenyl group, a 4-methoxy 
cyclohexyl group, A tetrahydropyranyl group, a tetrahydrofuranyl group, a tetrahydro thio pyranyl group, 
Tetrahydro thiofuranyl group, 3-bromo tetrahydropyranyl group, a 4-nnethoxy tetrahydropyranyl group, a 
4-methoxy tetrahydro thio pyranyl group, 3-TERORA hydronaliumthiophene 1,1 -dioxide, etc. can be 
mentioned. 
[0034] 

It is a polymer which has in intramolecular an ester group which contains an aromatic ring as a desirable 
thing among these polymers, and is a polymer which has in intramolecular a structural unit shown with a 
following general formula (7) still more preferably. 
[0035] 

[Formula 11] 
[0036] 

R'^ to R'* of a general formula (7) is the alkyi group, aralkyi group, and aryl group which may have a 
substituent, and at least one of R'* has an aromatic ring in the structure from R'^. R'^ to R'* may be the 
same respectively, or may differ. As a concrete example of R'^ from R'^ of a general formula (7), a methyl 
group, An ethyl group, n-propyl group, n-butyl group, an isopropyl group, t-butyl group, A trifluoromethyl 
group, a trichloromethyl group, 2 and 2, 2-trifluoroethyl group, 2, 2, and 2-trichloroethyl group, a cyclohexyl 
group, a phenyl group, o-tolyl group, m-tolyl group, p-tolyl group, 2, 4-xylyl group, 3, 5-xylyl group, 
o-chlorophenyl group, m-chlorophenyl group, p-chlorophenyl group, o-hydroxyphenyl group, 
m-hydroxyphenyl group, p-hydroxyphenyl group, a 3,4-dihydroxy phenyl group, a 3,5-dihydroxy phenyl 
group, A 3,4,5-trihydroxy phenyl group, benzyl, a phenethyl group, a naphthyl group, p-methoxypheny group, 
t-buthoxycarbonyloxy phenyl group, a tetrahydropyranyloxy phenyl group, etc. can be mentioned. 
[0037] 

As a polymer of alkali solubility which has p-hydroxystyrene unit which has a substituent in an acrylate unit 
or an alpha position which has a substituent in the (c) alpha position of this invention, It has 
p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position which has a 
substituent in the above-mentioned (a) alpha position, and what has not protected an alkali solubility group 
of a polymer which serves as alkali solubility by operation of acid with an acidolysis nature group is used. 
[0038] 

It has an effect which controls the alkali solubility of a polymer of alkali solubility which has 
p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position which has a 
substituent in the (d) and (c) alpha position of this invention. Although a compound to which this depressor 
effect falls or disappears by operation of acid is generally called a dissolution retardant. As a dissolution 
retardant, it is a compound containing acidic functional groups, such as a carboxyl group, the sulfoxy group, 
and a phenolic hydroxyl group, and a compound which replaced a hydrogen atom of this acidic functional 
group with an acidolysis nature group can be used. As a compound which has an acidic functional group 
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used here, hydroquinone, catechol, bisphenol A, hydroxyphenyl acetic acid, 4-hydroxybenzenesulfonic acid, 
etc. can be mentioned as an example. It has p-hydroxystyrene unit which has a substituent in an acrylate 
unit or an alpha position which has a substituent in the above-mentioned (a) alpha position as a concrete 
example of an acidolysis nature group, and an acidolysis nature group used for a polymer which serves as 
alkali solubility by operation of acid can be mentioned. 
[0039] 

A high molecular compound can also be used as a dissolution retardant used by this invention. What 
protected a hydroxy group of a polymer which has a hydroxy group or a carboxyl group, and a carboxyl group 
with an acidolysis nature group as a dissolution retardant of polymers is used. As a concrete example of a 
polymer which it has, hydroxyl or a carboxyl group Hydroxystyrene, alpha-methyhp-hydroxystyrene, 
alpha-chloro hydroxystyrene, Vinylbenzoic acid, carboxymethylstyrene, carboxymethoxy styrene. At least 
one sort of polymers of a monomer with polymerization nature double bonds, such as acrylic acid, 
methacrylic acid, crotonic acid, maleic acid, itaconic acid, and cinnamic acid, a condensed system polymer 
represented by novolak resin, etc. are mentioned. As a concrete example of an acid leaving group, a quoted 
thing can be used as the above-mentioned acidolysis nature group. 
[0040] 

A dissolution retardant is five to 50 weight section still more preferably five to 100 weight section preferably 

zero to 150 weight section to alkali solubility polymer 100 weight section. 

[0041] 

A polymer used by this invention has p-hydroxystyrene unit which has a substituent in an acrylate unit or an 
alpha position which has a substituent in the (a) alpha position, Only a polymer which serves as alkali 
solubility by operation of acid, Or to the (c) alpha position a substituent. To an acrylate unit or an alpha 
position which it has, a substituent. The alkali solubility of a polymer of alkali solubility which has 
p-hydroxystyrene unit which has a substituent in an acrylate unit or an alpha position which has a 
substituent in an alkali solubility polymer and the (d) and (c) alpha position which have p-hydroxystyrene 
unit which it has is controlled, Although this depressor effect consists only of a compound which falls or 
disappears by operation of acid, unless the characteristic as chemical amplification type resist is spoiled, 
other monomeric units may be included. As other monomer structures, acrylic acid, methyl acrylate, ethyl 
acrylate, Hydroxyethyl acrylate, isopropyl acrylate, n-butyl acrylate, t-butyl acrylate, methacrylic acid, 
methyl methacrylate, ethyl methacrylate, Hydroxyethyl acrylate, n-butyl methacrylate, methyl alpha-chloro 
acrylate. Ethyl alpha-chloro acrylate, hydroxyethyl alpha-chloro acrylate, n-butyl alpha-chloro acrylate, 
methyl alpha-cyanoacrylate. Ethyl alpha-cyanoacrylate, hydroxyethyl alpha-cyanoacrylate, Isopropyl 
alpha-cyanoacrylate, n-butyl alpha-cyanoacrylate, Styrene, p-hydroxystyrene, alpha-methylstyrene, 
alpha-methyl-p-hydroxystyrene, Maleic acid, a maleic anhydride, crotonic acid, fumaric acid, mesaconic 
acid, Citraconic acid, acrylonitrile, a methacrylonitrile, croton nitril, mallein nitril, fumaronitrile, 
metaKONNITORIRU, SHITORAKONNITORIRU, ITAKON nitril, acrylamide, methacrylamide, croton amide, 
mallein amide, fumaramide, Mesa KONAMIDO, SHITORAKONAMIDO, ITAKON amide, vinylaniline, vinyl 
pyrrolidone, vinylimidazole, alpha-methacryloyi gamma-butyrolactone, p-hydroxyphenyl ethyl methacrylate, 
etc. can be mentioned. 
[0042] 
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A positive type radiation-sensitive constituent of this invention is obtained by dissolving the 
above-mentioned ingredient in a solvent. Although not limited especially as amount of solvent used, it is 
adjusted so that solid content may be 5 to 35 % of the weight. As a solvent used preferably, 
propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, propylene glycol 
monopropylether acetate. Propylene glycol monobutyl ether acetate, propylene-glycol-monomethyl-ether 
propionate. Propylene glycol monoethyl ether propionate, propylene glycol monopropyl ether propionate. 
Propylene glycol monobutyl ether propionate, ethyl acetate. Butyl acetate, amyl acetate, ethyl propionate, 
methyl butyrate, methyl benzoate. Methyl lactate, ethyl lactate, ethyl pyruvate, beta-methyl isobutyrate, 
3-methoxy methyl propionate, 3-ethoxyethyl propionate, Ester species, such as gamma-butyrolactone, 
methyl cellosolve, ethylcellosolve, Cellosolves, such as butyl cellosolve, methyhcellosolve acetate. Ether, 
such as cellosolve ester species, such as ethylcellosolve acetate and butyl-cellosolve acetate, 
1 ,2-dimethoxyethane, 1 ,2-diethoxyethane, a tetrahydrofuran, and an anisole, methyl ethyl ketone. Methyl 
isobutyl ketone, methyl-n-amyl ketone, cyclohexanone. It is a solvent chosen from aprotic polar solvents, 
such as ketone, such as isophorone, dimethylformamide, dimethylacetamide, N-methyl pyrrolidone, dimethyl 
sulfoxide, and sulfolane, and is propylene-glycol-monomethyl-ether acetate still more preferably. These 
may be mixed if needed. 
[0043] 

Additive agents, such as a surface-active agent, a sensitizer, stabilizer, a defoaming agent, and an acid 
diffusion depressant, can also be added to a positive type radiation-sensitive constituent of this invention if 

needed. 
[0044] 

On a processing substrate, it applies and dries, and a positive type radiation-sensitive constituent of this 
invention is used usually, using it as a thin film of thickness (0.2 micrometer - 2 micrometers). A minute 
pattern can be obtained by using radiation, such as an electron beam, X-rays, ultraviolet rays, vacuum 
ultraviolet rays, and extreme ultraviolet rays, for this thin film, carrying out pattern exposure, and performing 
after-exposure bake and development. An effect becomes remarkable by a case where especially an 
electron beam is used. 
[0045] 

Development of a radiation-sensitive constituent of this invention can be performed using a publicly known 

developing solution. As an example, hydroxide of an alkaline metal, carbonate, an phosphate, a silicate. One 

sort or solution included two or more sorts is mentioned in the 4th class ammonium, such as amines, such 

as inorganic alkali, such as borate salt, 2-diethylamino ethanol, monoethanolamine, and diethanolamine, 

tetramethylammonium hydroxide, and Kolin. 

[0046] 

[Example] 

Although an example is given and this invention is explained still more concretely hereafter, this invention is 
not limited to these examples. The weight average molecular weight (Mw) of the obtained polymer is 
calculated by polystyrene conversion using a gel permeation chromatography (GPC). 
[0047] 

The synthetic example 1 
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1 and 1-diphenylethyl methacrylate (45mmol), alpha-methacryloyloxy gamma-butyrolactone (40mmol), and 
2-(p-hydroxyphenyl) ethyl methacrylate (15mmol) are taught to a flask as a monomer under a nitrogen 
atmosphere, Added 2,2'-azobis (isobutyric acid) dimethyl (5mmol) as a polymerization initiator, 
t-dodecanethiol (20mmol) was added as a chain transfer agent, and 1,4-dioxane (100 ml) was added as a 
solvent, and at 70 **, it agitated for 10 hours and polymerized. It was dropped agitating the obtained 
polymerization solution to a lot of methanol, and polymer was settled. The polymer 1 (Mw=1 1000) which a 
dew exception carries out the obtained sediment, dries under decompression for 10 hours, and is expressed 
with a following chemical formula was obtained. 
[0048] 

[Formula 12] 
[0049] 

The synthetic example 2 

Except having changed the preparation of the monomer into 1, 1-diphenylethyl methacrylate (70mmol) and 
p-isopropenylphenol (SOmmol), it carried out like the synthetic example 1 and the polymer 2 (Mw=7500) 
expressed with a following chemical formula was obtained. 
[0050] 

[Formula 13] 
[0051] 

The synthetic example 3 

Except having changed the preparation of the monomer into 1-methyl-1-phenylethyl methacrylate 
(55mmol) and p-isopropenylphenol (45mmol), it carried out like the synthetic example 1 and the polymer 3 
(Mw=8000) expressed with a following chemical formula was obtained. 

[0052] 

[Formula 14] 
[0053] 

The synthetic example 4 

Except having changed the preparation of the monomer into 1-methyl-1-(4-methyicyclohexyl) ethyl 
methacrylate (45mmol) and p-isopropenylphenol (55mmol), it carried out like the synthetic example 1 and 
the polymer 4 (Mw=10000) expressed with a following chemical formula was obtained. 
[0054] 

[Formula 15] 
[0055] 

The synthetic example 5 

Except having changed the preparation of the monomer into alpha-chloro methacrylate (55mmol) and 
p-isopropenylphenol (45mmol), it compounded like the synthetic example 1 and the polymer 5 (Mw=9500) 
expressed with a following chemical formula was obtained. 

[0056] 

[Formula 16] 
[0057] 

The synthetic example 6 
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It compounds like the synthetic example 1 except having changed the preparation of the monomer into a 
1 ,1 ,1 ,3,3,3-hexafluoro 2-(4-vinyl-phenyl) propan-2-oar (55mmol) and t-butyl-2-(trifluoromethyl) acrylate 
(45mmol), The polymer 6 (Mw=1 1000) expressed with a following chemical formula was obtained. 

[0058] 

[Formula 17] 
[0059] 

The following way estimated the resist composition obtained by preparing a resist composition using the 
polymer obtained by the above-mentioned synthetic method as follows. The evaluation result of a pattern is 
as being shown in Table 1. 
[0060] 

Each acid generator used by the example and the comparative example is as follows. 
[0061] 

[Formula 18] 
[0062] 

[Formula 19] 
[0063] 

The lysis inhibition agent used in Example 14 is as follows. 
[0064] 

[Formula 20] 
[0065] 

(1) Valuation method 

It dissolved in the solvent at a rate in front, it filtered with a 0.2-micrometer filter, and the resist 
composition was obtained. After carrying out spin coating of the obtained positive resist composition by 
hexamethyldisilazane on the silicon wafer which carried out hydrophobing processing (adhesion promoter 
coat) of the surface, it heated for 1 minute at 1 30 **, and the resist film was obtained. Use a KrF excimer 
laser stepper (it is described as the inside KrF of front), or an electron-beam-lithography device 
(accelerating voltage of 50 kV; it is described as EB in a table) for this resist film, and pattern state is 
irradiated with radiation, After heating for 2 minutes at 90 **, tetramethylammonium hydroxide performed 
development for 1 minute, and it was considered as the sample. 
[0066] 

(2) A light exposure, resolution 

The lower limit (micrometer) of the resolved resist pattern was made into resolution, and the radioactive 

rays exposure at that time was indicated as a light exposure. 

[0067] 

(2) Pattern shape 

The resolved resist pattern was observed with the electron microscope, "fitness" and the pattern upper 
layer melted and remained that whose pattern shape is a rectangle, and the pattern section made "T-top" 
what is visible in the shape of [ of T ] Hollerith type. 
[0068] 
[Table 1] 
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[0069] 

[Table 2] 
[0070] 
[Table 3] 
[0071] 
[Table 4] 
[0072] 
[Table 5] 
[0073] 

[Effect of the Invention] 

The positive type radiation-sensitive constituent of this invention is high resolution, and was able to obtain 
the characteristic of high sensitivity. 



[Translation done.] 
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X ^ ;F a . 1 , 1 - 7 X 7 4=- y X ^ ;F a . 1 - ^ y ;F ;t 4^ y X ^ ;F a . 1 - ^ y 
;l/ ^ X ^ ;F a . 1 - y ^ o 7° o h° ;1/ x f - ;F a . 1 - 7 x x ;F x ^ ;F a . 1 , 1 - y' 7 x 
x;Fx^;Fa. 1 - 7 F ^y;(7;VjKx;l/xg^;l/a. 1 - x F + y * ;l/ x ;l/ x ^ ;!/ a . 1 

- n - :/ n 4^ 4^ y * ;l/ X ;l/ X ^ ;l/ a ^ 1 - ^ V :/ n 4^ 4^ y * ;1/ x ;l/ x ^ ;1/ a ^ 1 - n 

- :/ F ^y *;VjKx;l/xg^;l/a. 1 - t - >^ F ^y *;l/>-Kx;l/x9";l/a. ^y:/nl£;l/a 
. s -ff-jl'M. t -f^)vm. 1 , 1 - y ^ ;F ^ ;F a . F U ^ ^ y U a . X ^ 
;F y 7 ^ ;F y y ;F a , y -3^ ;l/ v-" X -3^ ;l/ y U ;F a . F 1; X ^ ;l/ y U ;l/ a . ^ 7 7° n ;1/ y 7 
9^ ;F y 1; ;i/ a , ^ -3^ ;i/ ^ 7 7° n h° ;i/ y U ;i/ a . F U ^ 7 7° n fc° ;i/ y y a . t - 7' ^ ;l/ 
y" 7 ^ ;i/ y u ;i/ a , 7 -3^ ;i/ - t - 7' -3^ ;b y u ;i/ a . F u - t - 7' ^ ;i/ y u ;i/ a . 7 x x 
;F y 7 ^ ;i/ y U ;i/ a , 7 ^ ;i/ 7 X X ;i/ y u a . F u 7 x x ;i/ y u ;v a . 7 F 4^ y 
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[ 0 0 3 4 ] 

S«^f*-efeD. * S L < t±TE-MS (7) V^^^n^mit^ii^^^^Hlc^T 

^ M ft S o 

[ 0 0 3 5 ] 

[fb 1 1 ] 



— COO-C-R^^ 



(7) 



;i4 



[ 0 0 3 6 ] 

■rSo ^*^5r' "tt-^n^^nipiuT'feM^oTi^Tfecti/^o -iss (7) ©r' ^ 

S R ^ " © M f* W ^ M t b T ^ 5^ a . x ^ S . n - ^ n S , n -ff-jvm. 
^V7°nb°;l/a. t h 'J 7 ;V * p p< 9" . hU^nn^^;!/*. 2, 2, 

2-hU7;V^nx^;l/a, 2, 2, 2-hU^^nnx^;l/a, >'^^n'^4^>';l/a, 7x 
o-hU;i/a. m-hu;i/a. p-hU;i/a. 2, 4-^i/U;i/a. 3, 5-^ 
1/ V ^VM. o-^DD7x:^;l/a. m-^^nn7x:::;l/a. p-^nD7x — o- 
HKD*v'7x:^;l/a. m-HFn4^>'7x:::;l/a. p-iiFn + >'7x:^;l/a. 3, 4 
- H F n 4^ S/ 7 X :^ ;l/ a , 3 , 5 - h F n 4^ i/ 7 x ;!/ S . 3 . 4 , 5 - F U F n 
^i^7x:^;l/a. -<yv>-;i/a, 7x^9";l/a. :^79";^a. p - ^ F ^ 7 x :^ t 
-7~F^i^*;^>-f^-;^^^i^7x:^;^a. rF^t ]i u "7 - )\^ t ^ iy 7 :l - )V mrs }£ ^ 

[ 0 0 3 7 ] 

*f80^cD (c) a ^ncmm&^m'oT ^ V iy~ h ^^i^Tcii a iiizmmm^m-o p 
-tF^:^>'X^^y:^^4^W■r^7;^*UnI^§14©a^{*i:LTa. (a) a ii 

*w L. ^ofi^ffl t D 7;i/* u ^?stt t ^ 5 a &f*co 7 ;i/;^7 u ^mea^»^^»tta-e 

if L T * fe © ffl (/^ tx S o 
[ 0 0 3 8 ] 

sfc. ( d ) (c) a aicmmm^^w-DT ^ V h ma^Tcii a aicmmm^ 

it-op-iiFn:^i/X9"^y^ffi;&WrS7;l/*Uni^tt©M^ft©7;V*Unj?§tt;&fflj 

fli m ±m tv^isn^ tiK m m m ±m t lx itrc t ^ * ;i/ 4^ ;i/ a . x ;i/ ^ s/ a . 7 
X y - ;H4 7j< » a * i;- © ^ 14 w Ffg a ^ # ^1 -r s ft ■& c- . M » 14 w ig a © 7j< s m ? ^ » 
fti'Sa^'KitL/cft^ti^ffli^^ ci ii iii?Mi/^?.ns»i4'gtga^wt-sft 

ia-tli;LTahFn4^/y. ;^JT-n-;l/, eX7xy-;l/A. liFn:^^S/7x:::;l/f^K^ 
4-h F^:^J/-ty■tfyx;l/.i-^y»*i^;&Mi:LTP^fSilil*^■e^Sc »5^»tta®M 

ftw^Mi: LTtttuKE© (a) a iincumm=^n-o7 ^ V ]y~ h ^ii^rcit a iiicmmm 

^n-O p-}^ Fn^>^X9"^y^ffi;&WL. K©ftffltj;D7;V*UnJ?§tti;;5;^M^ft 

t Mi^ 6 K^^-fiitta^&^tf ^ ii i: # ^ o 

[ 0 0 3 9 ] 

m±mtLri±. t Fn:^i/afesi/^t±*;i/>i^~^i^;i/a^wrs«^f*©ii Fn^^^/a. 

* ;l/a^ ^53^»tta j; o TfSa L (D *^ffl 1/^ n S o t F n ;va S i/^ 
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i/ ^ ^ ;l/ X ^ b y . * ;l/ ^ i/ ^ h ^ y X 5^ b y , 7 y ;iy ^ ^ ^ ^ y ;iy ^ ^ n h y 
vb^y», ^^^3y», if(D«^tt^«|g^^J#-3JiiMf*©^i>^ < i; fe 

© M f* w ^ M t L T a . M3S CD K5)-»tta i: L T ^ © ^ ffl t/^ ;s c ii -e ^ ^ 0 

[ 0 0 4 0 ] 
[ 0 0 4 1 ] 

* 5e 0i5 ffl n S M f* . ( a ) a ffi Id H a -3 7 ^ 'J b - h # ffi S /c a a ffi 
■ Jta^ft^p-t Fn^s/xf-byi|ifji^WL. K©ffffltj;D7;l/*y^7ttti;*S 

M -a- f* ® , s ( c ) a ^ V ly- h ^iiL^rcii a iiLicmmm^ 

-3 P - h F n ^ X f- b y # ffi ^ W -r S 7 ;l/ * U ^ ?§ 14 « ^ f* i; ( d ) ( c ) a ffi t H 
■r§7;l/*ynlStt©M^ft©7;l/*UnI^tt;&ffllML.MWMaSJb^K©ftffllcj;-3T 

LTtt7i7U;i/^, ^^;l,7/;,j^_|,^ x^;l/7^Ul--F. tFn:^-yx^;l/7i7y 
^-h. ^V7°Dfc°;l/7i7i;p-h. n-^^;l/7^UU-h. t-y^)V7^VU-h 
. ^^^V)\^ms ^i')]^ ^ ^ ^ V U~ h s xg^;l/^ U h . t F n x ^ ;1/ 7 
U^-h. n->^9";l/^^r^^U^-h. ^9";l/a-^^nn7^^U^-h. xg^;Va-^^n 
D7^^U^-F. HKD4^S/x^;l/a-^^nn7^^U^-h. n->^9^;l/a-^nn7^ 
y^-h. ^9";l/a-v'7/7^U^-h. xg^ ;l/ a - 7/7^ UU-h. tFn^^i/ 
x^;l/a-S/7y7i7i;^-F. -f Vt/nlf;!/ a - 777^ UP-F. n-7~^;l/a- 

iyy/T^vu-h. xf-uy. p-liFD:^yx^^y. a-^^;i/X^^y. a-^ 
^;l/-p-iiFn:¥-yxf-iyy. vu^y^. Is/Kv^^y^. 7nFy|t. 7v;i/K. 
^■^tny^. J/F^ny^, 7^iJd:^FU;1'. p<^^Ud:^FU;1/. ^nFy-FU;l/ 
. ^ U-^ y=. h V jV. y^u=.hVJV. ^ ^ ziy=. h V JV. >'F^3y:::FU;l/^ ^ =1 
y-F';;V. 7^i;;l/75F. ^^r^^U;l/75F. ^nFy75F. v^^y75F. 7 
v;l/75F. ^■9-3y75F. i/F^ay7=F. ^^3y75F. If 7 - Uy. 
:^ ;l/ h° n U F y , :^ ;l/ ^ = 7' - ;b , a - ^ ^ U n ^ ;1/ - y - 7' ^ P ^ ^ F y ^ p - 
h F n 4^ y 7 X :^ ;l/ X -3^ ;l/ ^ ^ 7 U U - F * ^ -$r ^1 i; /^j^ c- ^ 5 o 

[ 0 0 4 2 ] 

$f^L<fflt/^6nsm«iiLTtt. :/ni^^y^U3-;i/t7^9";l/x-r;V7-fer 
-F. 7°Dfc°^y^^y3-;l/*7xg^;l/x-x;l/7-fer-F. ^nifby^i;n-;V^7 

7° n h° ;F X - r ;F 7 -fe r - F . 7° n t° y 7' U 3 - ;1/ ^ / 7' ^ ;F x - r ;F 7 -fe r - F . 7° 
n h° y y 7 y n — ;F ^ 7 7 -3^ ;F x — f- ;F 7' p tf ^ :t- — F . 7" n t° y y 7 U n — ;F ^ 7 x ^ 
;F X - r ;F 7° n h° - F . 7° n ti° y 7' U n - ;1/ 1 7 7° n If ;!/ x - r ;F 7° n t° ;t ^- - F 
. 7°nt°^y^'y3-;i/t7^9";l/x-r;l/:/ni^;t^-F. I^Kx9";i/. 
i^K75;l/. 7°n if^y^x^;!/, ?LK^^;l/. ?LKx^ 

y^xg^;!/, /3 - ^ V 7"9";1/K ^ 3 - ^ F ^ ^ n :t y ^ ^ 9" 3 

-X F ^i'7°n 1^^ y^x^";!/, y - 7" 9" n v 7 F y # (D x x r ^ 9^ ;1/ -tr n V ;1/ 7" 

. X9^;F-feny;V:/, ^^;l/-feDy;l/^^©-feDy;l/:/H, ^^;l/-feDy;V7'7-fex-F 
. X ^ ;F -fe n 7 ;F 7' 7 -fe r - F . 7" ^ ;F ir n y ;V 7" 7 -fe r - F ^ © -fe n 7 ;F 7' x X r ;FSI 
. 1, 2-y7F^yx7y. 1, 2-y'xF4^yx7y. T-FytFn7yy. 7x7 
-;F^i;'©x-T-;Fil. ^g^;i/x^;i/7-Fy. ^^;i/^y7'^;i/7-Fy. 7^;F-n-7 
5 ;l/ F y . v' 7 n ^ +?- 7 y . -f y n y if O 7- F y a . ^ ^ ;V ;1/ A 7 5 F . 
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^ ^ ;l/ 7 -fe h 7 5 H\ N - ^ ^ ;l/t:° n y F y . ^ ^ 7, ;!/ ^ X ;1/ ^ y :^ H cd 

#7°n h yl4ffittf§®*^ 6 »ti"n§r§«T^fe D . M t ^ L < a 7° n t° 1^ y U n - ;l/ ^ 
y^^;l/X-x;V7^x-FT-fe§o S/c. ig^S t iS U T C ti 6 ^ L T t „ 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

2 ([i mCDUffcD^Jlt LT^ffl^nSo il©?»Jlt«?S. XS. 
[ 0 0 4 5 ] 

l±. 7 U #)S©7j<Kfttl. K^fg. U y^i^. "r^mi^. ts^murj: Eommr Jl^A 
V s 2-v'x^;l/75/x^/-;l/. t/X:Jt/-;l/7 = y. i/:r.^y-)V7^ym(D7 
^ym. 7j<Kftr F ^ ^ 9";l/7 y t:^ A. 3 U y#© 4 |g7yt:^'^A^ 1 afe§t/^{± 

2aK±#?y7i<sif*^pif6n§o 

[ 0 0 4 6 ] 

^n^i/^o ^*5. #e,n/c.i^U v-©«MTi§^>?M (Mw) • 5 x-v' a y 

.^rnvF^^^^- - (GPC) ;&fflt/^T4^UX9"^ya»-e5f<46/ct©-efe^o 
[ 0 0 4 7 ] 

^fiScM 1 

7^X3tS*»HMTT'^ ^/v-iiLTl, l-S>'7x:^;l/X^;I/^^?i7ij^-h ( 
4 5rnmol) i:a-^^^Uni';P*^v'-y-7*^n^^hy(40mmol) il2 
- (p liKD^>'7x:^;l/j x^;l/75^?i7ijb-h (1 5mmo 1) ^i±}h^. M-^m 
fyhmtLX 2 , 2 ' - 7 ^/ H- X i^Vmm) ^ ^ ;l/ ( 5 m m o 1 ) . S « ^ ft gij il L T 
t-Fr*y9"^-;l/ (20mmo 1) . mmtLX I , 4 -i^^^^y (1 00ml) 

omm^mL. TEft^s-ea^ns4^uv-i (mw=i 1000 ^^mtco 

[ 0 0 4 8 ] 
[fb 1 2 ] 

CH3 CH3 CH3 

i _ i / \ 1 _ /^O i 



C- 



[ 0 0 4 9 ] 

^fiScM 2 

*yv — ©fiE^^^^l, l-v'7x:=.;l/X^;l/^:5r^7Ulx— F (70mmol) ilp-^T 
y 7°u - ;F7 X y - ( 3 0 m m o 1 ) IcmM L Tc &L . ^ fiSc M 1 il ^ « t ^ T 

tHft^3^ST'a^n^d^yv-2 (Mw=7 5oo) :^mrco 

[ 0 0 5 0 ] 
[ ft 1 3 ] 
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-^CH2-C^ 



CH3 CH3 




30 



[ 0 0 5 1 ] 

^ fig M 3 

^yv-(^)f±}i?^;&i-^^;l/-l-7x:^;l/X^;l/^^?:J7i;p-h (5 5mmol) h 
p - ^ V 7° n - ;l/ 7 X / - ;l/ (4 5 m m o 1 ) t ^ M L li( ^ . ^i^cM 1 tnmicn 
t/ V T E fb ^ S 1? a ^ n S 4^ U V - 3 ( M w = 8 0 0 0 ) ^%fco 

[ 0 0 5 2 ] 

[ fb 1 4 ] 



[00 53] 

^fiScM 4 

^y'V-(;)f±}A^;&l-^^;P-l- (4-^^;l/i/^D^:^>';l/) X^;l/^:J?i7ijly- 

h ( 4 5 m m o I ) <h p - ^ V 7° P ^ :^ ;1/ 7 x 7 - ;1/ ( 5 5 m m o 1 ) t ^ M L /c Ji( 51- 

. ^f&m I hnmic'u\,^^ t le ft ¥ s a ^ n § u v - 4 ( m w = i o o o o ) ^ f# 



CH3 



CH3 




OH 



[ 0 0 5 4 ] 
[ft 1 5 ] 



CH3 



CH3 

■(CH2-C-)- 



-4CH2€>- 




C-0-C-CH2- 
O CH3 




OH 



[ 0 0 5 5 ] 

i^i&m 5 

*y^-<Df±iA59^^a 



-^Dn^:J?^Ub-h (5 5mmol) i:p-'i'V7°n^x;l/7 



(15) 



JP 2004-85657 A 2004. 3. 18 



X (4 5 mm o 1 ) t^MLfc«5^ti. ^S^M I t III « t ^ jjSc ff . TIHffc^S 

a ^ n S y V - 5 ( M w = 9 5 0 0 ) ^ f# fc o 
[ 0 0 5 6 ] 
[ ft 1 6 ] 

CI CH3 
_(CH2€>^CH2C4^ 




[ 0 0 5 7 ] 

^^M 6 

^ y ^ - (Di±}A^^ I . 1. 1, 3, 3, 3-^^'9-7;l/:tn-2 - (4-}i=.)V-yx. 

y° U A y - 2 - :i- - )V ( 5 5 m m o I) tt-f^)l'-Z - < Y 7 )V ^ n ^ =^ )\y 
) 7 ^ W-Y (45mmol) t^MLfcK^tt. ^jjScM 1 il ^ « ^ jjSc ^ . TE 20 

fb¥s-ea^n§4^uv-6 (Mw=i 1 000) ;&#/co 

[ 0 0 5 8 ] 

[fb 1 7 ] 

I '40 
COOCF3 

30 

OH 



-(cH2-c^j-( 



F3C-J— CFj 



[ 0 0 5 9 ] 

± IH ^ ii5c t j; -3 T f# n /c u V - ^ ffl 1.^ T T HE CO a U X h ffl i^X tJ ^ 11 » L . f# 

[ 0 0 6 0 ] 

[0061] 40 
[ ft 1 8 ] 
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""SOaCaFg 



HU7x-jU::^;U7|v-^7A-v (1 , 1, 



^SOzCFg 



2. 2, 3, 3, 4, 4, 4->'±7 



/=\ \ ^ S02CF3 

-S "c-SOaCFg 
SOaCFg 



hU7ir:;|/^jU7|x-'5A-i? (hU7 



/=\ \ + - /S02C2F5 
/ SO2C2F5 



— ^^A-S^ (1 , 1 , 2, 2, 2 



. ^SOgCFg i; (t -:^5^;U7x^;U) 3- 

-I N K-'5A-x (hiJ7;U;l-P> 

SO2CF3 ^A7.)[.^^» -fS K 




/SO2C4F9 

^S02C4F9 



X (t -7'f^;L'7x-;l/) a - K 
-r>A-x (1 , 1 , 2, 2, 3, 
3, 4, 4. 4 -/:^7;U;rn7' 



[ 0 0 6 2 ] 
[fb 1 9 ] 
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=^ \ SO2CF3 

-1 "C— SO2CF3 




P N 






S02CF3 



SO2C2F5 



^S02C(HF)CH2F 

N 

^S02C(HF)CH2F 



"S O-S-CF3 



V (t - 3-K 



(1 , 1 , 2, 2, 2 -^>:$'7 



(1. 2-v7;U;tPi5^^U:;^;U 



h U 7 X ii;u::i;i/;|v:z ^7 A - >? (1 , 
1, 2. 2, 2-/>^>^7;U;l-px 



h U 7 1.= jUX^I/^tx:! ^7 A h U 7 
L/-h 



[ 0 0 6 3 ] 

[ 0 0 6 4 ] 
[ fb 2 0 ] 



1 , (t -yh+v:^;u 



[ 0 0 6 5 ] 

( 1 ) fPffiTjffi 

If ?.n/c*°s>~§ybs>~x MijjScti^. ^:^+)-^ ytr-affi^^K/icfk^s (hmd 

S ® a ) L /c y n y-i; X M - ± fc © K a ^ L /c fl . 1 3 0 °C PeS * IS L T b X h 

li ^ f# /c o C © b X Mi t K r F X 4^ i/ V - -if - X T- -y - ( a ffi K r F i; IH -r ) S 

/c tt«?igii7ts« (i)n3a«i± 5 0 k V ; e b nmr) ^m^^x -y'\ii\zmmm 
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^T!/^^ -9- y 7° ;i/ i: L /c o 

[ 0 0 6 6 ] 

( 2 ) Mj^m. MB& 

»ftL/cbs>'x h/^^j-ycDS/h^ffi (/xm) :^»m&tL. ^ (D t ^ a^MM mmftm^ 

[ 0 0 6 7 ] 

( 2 ) ^^^-yw-'^ 

p J il L /£ o 10 
[ 0 0 6 8 ] 
[g 1 ] 
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